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(54) INTRAVASCULAR STENT AND METHOD THEREFOR 

(57)Abstract: 

PURPOSE: To enable a stent to hold a medicine of an amount to be imporant necessary for a medical treatment 
by evaporating a solvent after applying the solvent and a polymer dissolved in the solvent and a solution 
containing a substance for the medical treatment dispersed in the solvent respectively to a cylindrical stent body. 

CONSTITUTION: In the case that an intravascular stent is produced, first, a cylindrical stent body is generally 
formed. Next, a solvent, a polymer dissolved in the solvent, and a solution containing a substance necessary for a 
medical treatment dispersed in the solvent are applied to the stent body. Successively, the solvent is evaporated. 
A metallic surface or a polymeric surface is arranged in the stent body. On the other hand, the solution is applied 
by atomizing and dipping or plural times of these application steps and drying. The ratio of the medicine to the 
dissolved polymer in the solution is changed by plural times of the application step. Furthermore, the polymer has 
bioabsorbability. By doing so, a medicine can be held to the stent of only its important amount necessary for a 
medical treatment. 
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[gift] ffiSaStWOBUSSJlBBL/, -thtciBffiSti&ai 
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(a) ^atWCCHlHJBO^^^h****^** ; 

(b iSiKaiBstite^y-T-i, jgjKtc^ 

(c) jS»*K»S-&S. 

#*lfc:E«te>#& 10 
CCE«5©#ffi. 

[11*95 ] »«*sa«ccj:^rawash*s»*9i 

<fc D MM cti2> tmm 1 JCBBtt035ffi. 

it§^xf^'ou<o^ 20 

8 ] # y v-^«:RiRtt©3j< y 5 
IS^^ l &ciS^<D;£& 0 

F) , #y ("ybbA F-3-i7>j37^F) 
#y (;w Fn+s^^u— F-n-^y u-h) J:0 

So 

SifcKB 1 «:ESS<D;fr& 30 

[ 1 2 ] ig-mcte w £ ^^j(D?gs? $ n &. # y -7 
*>*w#^ i cc ejects. 

[1*^913] MM$K #Jl^^)V?=ij K v f^tf 

ft, T>^-^7», WMM'J^^b 
F J: ») ft S B*> 651Kc nfc <b<DT& SflMfcH l tc 

1 4 ] JKTK^tf £ * r- v zf £#A/Cl> s c 

5 ; 
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(c) 

SOESflSStJlBIl 5KE»<W5r& 

C«*ai 7] *-y*7-#, #y (L-^rw 
r*>? k) , #y F-^-^ya^-f F) , 

7^^y>, ->y=2>, #y ^u*>scf#y 

r £> £§t ^ l 4 tclBigcD^a. 
[IS3t®l 8] y;l/nnjU^n^ F^f^lf^v^ 
r* sit 3£5 i 4 ccfesso^a. 

(a) ±m#}ltnfgl&<DZTy F****^** ; 

(c) SJK%^S#, 

(e) x^>h*lWHttfcittS«rA*WBiJSI*3 

4U»«3i i 9 cctesgo^o 

1 9 ^tetgcD^So 

c«*a2 3 ] oriiwstiiBWoi 
i 9 «cfan©*a. 

. [ 2 4 ] S SdsttJKIi ©BiSOl^x r- ^ V 

[»«S2 5 ] »»*c*yW5jlBW©»»Stifc*y v 
-Witt$^, ISKBCMIffl^f y^oc^o^r 
«HSh*«3fc«l 9R:E«{©*fe ' 

[ft*a2 6] • #y^-#a«:RjRtt(D#y v-rft 
s^3?<xi i 9 «cES6©^a. 

[»sei2 7] ^y*7-^, 7}<y (L-^^x-<^^ 
rs^^ F) . ^y (9*>^F-3-yya^-fF)s 

CX*y (^^ Fn*^i/- F -rj-^y u- h) j: 
0ftSaf^6SJRetl/c«>©T*Slta552 6 

Cff^xi 2 8] # y y 7-r« 

5lt*ll 1 9 (ClBlSO^o 

Cft*?l2 9] tfy-^-a*. 2^ #y*u*- 



3 

y i/- h**#i;-7-xtf3*»j-7- #yx 

-te*rt-*tt¥#. iftl 0 : 1*51 : 1 0 0<5MSBte 
* £ Bft&l 1 9 teg Si* ©7^S 0 . 

FJ:Oft*S*6«? jtifcfc©r**IWOIl 9 

. [OOOl] 
[0 002] 

5 - (atherectomy) XttttlBWD l"— * 5f-8£*7&»(D <fc 0 

*J:otgC^, »M^<D^-«©«tee C £5£fi§tt3l 

«>te. PH&^tt, iL^©a>T'-i/ 3 >i^(D^ssu c 
^< offioS3ftfc»Sbr. *#3o-60% co^r^T 

[0 003] H^(D 1 OOffldffitt, *Cg«fit*5 
©a^fcHJStt, ^f>h**fflU tUB3SI»^iBt'& 

rsi^ccjk^offatsoy^^^F^ESjhi/. *tite 

«cttJfiLg©rtJ6«c^7r--^KcJ:oT»ASti, fir 

[0 0 04] »JTOtePTCV'Cjl/->CD±teaSfflShT, 

11^^^4,733,665 # % Gianturco te^ff ctl/c 
*HWKFlSaiB»Sff4 1 800,882, Wiktorte^f S*1 
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fc*B^S*?§jffl«^4 I 886 l 062 #iC^$tl/cXx> h 

[0 00 5] SSW©JBI<D«ffi#, JfiLWBJOWO^ttte 

s t ± at) h 4 o ?fessa** * a ^ o -fe ^ oa&ft x ^ ^ 

[000 6] HSWPflHCDpf3ST©Mte-3^T^rSfc 
10 £\ rtS©*fflJ&<hfttegaSti/c(Dichek f D. A. et a 
1, Seeding of Intravascular Stents With Ceneticall 
y Engineered Endothelial Cells; Circulation 1989; 
80: 1347-1353) *T > h *k^7Lh C c^3n/c. 

[000 7] JlL«©fitet&»©fctf)0«m*-^iLa«:» 

tt. -PalmazCC^f^tl/c^H^BJfflS^s, 102,417 # 
^DI^#f*iSMCWD91/X2779) r^E^O^SO^SffiT 5 

^ej ^o*n^#^ffigicwo9o/i3332) rjnaio-fsy^y 
so mmx'^rmiymmt^&mMLtmmtiKRmmR 

[0 008] PalmazCC^f $tl/c*@#f^^$fflS^4 f 73 
3,665 Gianturco fcRfrS tlfc*H»Sl s 9!lB«»4 l 
•800,882 Wiktor^^fSn/c*H«Fftiaffl* 
1*14,886,062 -9-teH7SSti^:fc©OJ:5^JKai<D^^ 

io <bi^c:ci:^-e^a«, 

[0 00 9 ] 

[ooio] -en^x.te x * 
o x.aci5>a 0 
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[0011] *&K<Dte©BKK3\ *ft«cAflB£*ifc* 

[0013] *«§8©ffiCDBWtt, JlSS<3D/c»<DifeH<3D 
[0014] 

[SBB*JBSf3T Sfc»<3D*S] 

[0 0 15] cn^iftecDg^ti, *«IBK:j:orBEL 

f-> hoKSRowtcsi^i^v h y ^^*tXf> 20 
[ooi6] *?->b&£mi&j> s ii»fa)8i*8-D 

<E> C i^Ccfco X Mm? *>ZLi£X*2>L\<i*>, 

£1*1/-?-^ **o»iMB[»<D=i-'f'-f > carers ■ 

mcDtc&cDx t- > h OttWiSfltccW^: 3 if & ^ J: *> 

[0 0 17] 3-^>ty<D«»£, jBW^WStiS 
S0^«, atttt£#RJRtS L < te^&SS&O* y v 

fc±^TfBSr*t<t#Tr£*. ccD^raocJ:^r, M 

X.^^1f^1fV>(dexajnGthasone) -t^C £ ^ ^ >/> (b 40 
etamethasone) (DJ: 5 U&frzi zuV^zj A K(glucocort 
icoids) , ^sy>(heparin) t t;i/>?> (hirudin) , 

P —Jl (tocopherol), T>^^"7>> (angi 
opeptin), T^t*»J> (aspirin) , AC EI£ftW(ACEin 
hibitors) . JffiSH-?- Cflrwthf actors) 

(oligonucleotides) <Z>«fc5ttIi81 -5-U"C«fcD 

fcn^-c***mrsci*sT*s. so 
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[0018] ftHm*. $ 6fctS»OJl+©#y v—v 

<D^#j©iij-££^x. ^ c i ec «t o r war -5 c <b * 

[0 0 1 9] ttflsiclBLTtt, *|%B^tCci:9S8£Stife. 
^f>F^, A*rtK<DaKftfc»»«:rtB!SraiU-CCt 
ransluininally)^^^ h^IAl, Xr>^SIffi(C 

[0 02 0] HTfc=WH*#»fctt98r*. 

[002 i ] *»i8tt, M^rto^r-> r j&ssgr** 

OXf>Ft'feiK ftoT, PalraaztC^f $n/c*@ 
^W*ES^4,733,665 ^ Cianturco tC^fetlfc* 
11^1^^^4,800,882 -^, ^C^, WiktoKC^fSn 
/c3Rg#f^BJjfi5^ 4f 886 t 062 -^iCHTSSn^lfctDO <£ 
5ft. *K«©X^->h<DKH-«r*»9!"r»«rar*C 

[0 02 2] ^-r>h«, R»R:iSfeLU2B«l»att 

5. #'Jx^U>fU7 ^U- Kpoly(ethyle 

ne terephthal ate) ) x ft V T -fe 3? — )V (pol yacetal ), At< 
l )?5f-j vZTi/y F(poly(lactic acid)) v ^''jx 

V— (poly (ethylene oxide) /pol y(butylene terephthal 
ate)copolymer)OJ: 5 tt^flEKSttXtt^jftjRttO* 

yv-KcfcosffipftTc*-^ H***i8rtt*rar5 

[0 02 3 ] ^f>h©ai^i»an:, *L/TKat©PJ 

[0 0 2 4] *«§8KlJ:4=i- h ^^f>F^ 
{i^n^> 0 ffiS«c^*L4^SJ(li^y^r-i?&«<ofc 
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(r»Ctfe^Bj^T4>-5. bfrOK&lD. fem<Dtc&><D® [002 5] 



~ *-y-sr- 














r-fcF> 
















*"y (/W Kn^v^U-f 

-n-^^ KD^y^iJ V h) 


2 9 v 




7 4 -fV > 







acta, &i>— m&(D^-7~j *>#*m&h. zcx 
x ^> h ocai^ $ n £ ^ t n - t a > ^wf^©jiK:*t-r 

[0027] atf "J *7- ^LT 

r££. flWl/»44(*RiRtt©4<y v-tt % #y (L 
-^^■f ^ 7^T^^ K> (polyCL-lactic acid)) v 
'J *7 5 ^ r > (pol ycaprol actone), #V ( 5 * ^ F 

F ) (po! y (1 acti de-co-gl ycol i de) ) , 50 



*?y Fn+Sx:/^ — f. ) (poly(hydroxybutyrat 

e)) s J^V (A-fKD^>^7-h-3-A«J U- 

h) (poly(hydroxybutyrate-co-valerate)) , «P *) Is* 
^^>0(polydioxanone) % # V 3r)V V XX r~)\> (polyo 
rthoester), tfyr^W F(polyanhydride) , 

tf<y <^y n- y ? ^7'>? F) Cpoly(glycolic aci 
c0) * ^y (D. L-^tw F) (polyCD, 

L-lactic acid)), *" U U * £ 7 5x * "F - 3 

- F 'jy^by^-^- F ) (poly(qlycolicacid-co- 
tri methylene carbonate)). & V 7 * *y * xXr JKp 
olyphosphoester), ^''J7^^7 * XX 7^ ^7 V 5 > (p 
ol yphosphoes ter u rethane) , & y (75^7^7 F) 
(po1y(amino acids)) , is7ST& V U— h (cyanoacry 
lates), #y ( h yy*lx>*7-#*-F) (poly(tri m 
ethylene carbonate)), (^^^^; — h) (P 

oly(inrinocarbonate)), 3^y (x-f/kxXf^) 
(copoly (ether-esters) )( WxtfREO/PLA), #'JrA* 
U>^=Plf h (polyalkylene oxalates) , ft 1 )*? * 
*y r lzls (polyphosphazenes), y <f7V >(fib 

rin), 4 ^-^>Cfibrinogen), -fe^a-^Ccel 
lulose) , ^^-^ (starch), 3 7— ^>(conaqen)S 
iPtT^U^y trT^v F (hyal u roni caci d)^0^{*^ 

[002 8] #'J»)U*> (polyurethanes) , ^> 

y rj >(silicones) S^i< y XX f ^Cpolyesters)© <fc 
^^ib^B5fi^gtt^M^^cD^^tt^y'7--fe 
^St^Ci^, ^Lt^'J ^ >(polyolefi 

ns) , #U -YV^5 1 U>ci:X5 1 U>~T;U^ ytl^y A 



(6) 

9 

ZsCOzift (polyisobutylene and ethyl ene-alphao 

lefin copolymers) ; 7 <? U Jl/ffitf* 'J ia#y7- 
(acrylic polymers and copolymers) , # U t:~;U£a 
F (polyvinyl chloride)<D<k 5tttfxjl^5 F# 
y 'T'-cS^yv- (vinyl halide polymers and copol 
ymers) ; ft 0 t*— ;Uy ^t/X— fVt/ (polyvinyl methyl 
ether )<£><£ k'^x- «r;L, (polyvinyl ether 

s); ftV fcT— y <r>:7jl,;t^ F (polyvinyl iden'e fluo 
ride) y tTx y *r>^ ^ F (polyvinyl! dene ch 
loride) G>«k ^ tj;ft y fcTx y *f>^5 >f F (polyvinylid 10 
ene halides) ; #l/r^UD- r y ^(polyacrylonitri 
le)# U fcf ~;U£r r > (polyvinyl ketones) : # V * * 
U> (polystyrene) <DJ:5t£ft V t';jl/7D7? v 2 Qp 
olyvinyl aromatics) . ft V \Z—)V7- A e. : r*- b (polyvin 
yl acetate) <D<fc 5 "J V—AsX.*?-}], (polyvinyl e 
sters) ; x^ 1 U>-^^;l/^ £ ^ y U— I* rJ # y v-(e 
thyl ene-methyl methacryl ate copolymers) <E>J:5&fcf 

XJl^^HattXtttfl/? y >i(03#y7- (copol 

ymers of vinyl monomers with each other and olefin 
s) % T^yn^i hy;b-X5 L U>n^y^-(acrylom 20 
trile-styrene copolymers), ABS#}5h(ABS resins) 
i&tfx^lO- fcTx^xiz-r- h y v- (ethyl ene- 
vinyl acetate copolymers) .; t-{n>66 (Nylon 66) 
RVft y*7'P7^^A (polycaprolactam) © J; *> 
y T 5 F(polyamides) ; TJV^r v F*fJflg(alkyd resin 
s) I ftV ij-ft*- h (polycarbonates) : ft Vt^isjt 
? U > (pol yoxymethyl enes) ; # y -Y 5 F (pol yi mi de 
s) ; #'J r;U(polyethers) ; x#*i/«J|(epcocy r 
esins), # ! J ^ U£ > (polyurethanes) ; U — 3>(ray 
on) ; l/-3>Fy7-kr-F (rayon- triacetate) ; -fe 30 
)1>U-X (cellulose) . -fe^n — X7"fer — r (cellulo 
se acetate) % " tJl/U- ^ - h (cellulose butyr 

ate) ; t^n-^r-fer- h^^7- h (cellulose ace 
tate butyrate) ; -fe n ^ T > (cellophane) ; -feJUn— X 
t^H/- r (cellulose nitrate) ; •fe^U-^^Ph' 
3f"£ — r (cellulose propionate) : -fe^n — .Xx — rvU 
(cellulose ethers) ; RUfiJl ft*r?/J ^Jl-teJlU-X 
(carboxymethyl cellulose) <D£ 5 Uifc<Dft V v — 

[002 9] &m<Dip(Dft V^-tCttTZfemOtctbCD 
T5. 6 L*y h 0±^S<3D/cS>0®!K 
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^rtT, ^Lt^l 0 : l*>6*j<t-tl : 1 00 

[0030] *^r^sft6tfiK©fc«)©*irtat, 

^If J It V > (dexamethasone) &i$j*'9'Vy (betamet 
hasone) CD J: 9 £01" ^zJjU^^i" F (ql ucocorti coi d 
s) % *vrcy> (heparin) , b;V^> (hirudin) , 
y^U — jl (tocopherol), T>t^^"^^*5 1 > (angiopep 
tin), TJ*fc* y> (aspirin) . ACE PJI^Si (ACEi nhi bi 
tors). ffi^S^(growth factors)^ t l J ^ V3r9 
F (oligonucleotides) , ! LT<fc 0— j&Jfr&C&i, KjfiL 

[003 1 ] SijfiL^SSU^. T*ty> (aspirin) 
try ^-^(dipyridamole)© <fc OttMi^tfC <b^r 

tBMfc^asn*. ^tryy*-jwi % ^ti^jfe^s 

tlS. SifiSSO^. ^^^J > (heparin) i^vi/>(cou 
madin)^^"^^ ^ > (protamine) i t ;U^> (hirudin) 
<b^xfaig@tt/cAyti<S(tick anticoagulant protei 

ftlliSUtt. ^ V h U-feV h (methotrexate). Tlf^*^ 
y >(azathioprine), tT > ^ y ^> (vincristine) % 
tT>^^^^>(vinblastine) % V *y 5 ^^(flu 

orouracil). T F ] J T~? J is> (adriamysin^c^A 
-<*»(mutamycin) <D X 6 ttMffl&^tfC i^^^> D 
[0032] 

[0033] mmmi 

r^y-J 5 V> (dexamethasone) (DlSCT^Z YZ/%SSLifi& 
(Badger#200) ftlCXfrtltc. 0)^5 *- (Wlktor)^ ^ 

SWSh/cA^k (pH=7.4) ^c^t^> h^rlt"Ci^J: 

[0034] mai2 
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^ ^ - yfatcWfriifc. *t>)l>5 ;MSf 

i2-i5[si?gsccaasnfc. 2^©xf> 

[0 03 5]JBSffl3 
l^f ^ ^ /> i 0. 5^ 'J^77'D 7 ^ h>(poly 
(caprol actone) ) (AT dri chl8 , 160-9) <DT -fe F 10 

[0 03 8] JOWI4 
lSfltDf^"^ £ ♦/> £ o. 55^^* 'J ^7P7^'F> (Aldri 

chis, 160-9)0 r -fe h>jg^K8!S^ 0 * 20 

-f+-*^>h*s % *#<JSatSh, ^LTlSRSJi 

— F ^^ifc^f-> 3. 5rTTn <Om<gfcj$M<D^Jl>—^ 

"Cffi^Sti. ^>f©3-f^^ (2 5%«fi) 

[00371MM5 

^T^v F) (poly(L-lactic acid)) (CCA Biochem, 30 

=550,000) ©^SES:#tf^nn^;i/AgiK^sigiJsn 
fc. Sgffitt, X7^7'> (Badger) F^tg^fr/c. 

3. 5mn <DjfiL^^©^^l/->rffi^ ?n/c. 3 
[0 03 S]3QS«I6 

ZTi/v F) (CCA Biochem, wi*=550,000) £$tf 
( Badge r#2 50-2) f*lK:fi3fr*l?c. ^ £ - £ :7*<7)£ 
2 4HOSliiJf» hcDtt«:Sie&4^fnJ^6 6 

tc*f-> H£ v ^0.0006-0.0015^-7 A(7)n--r^ >^ 

.h£ 3.omi ©u>sarjsfB$n/cftig7jc (ph=?.4) # 
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n^ — £ — (UV-VIS spectrophotometer)T*244nm 

£^ 1 ^C^U/c 0 
[0 03 9] jB6«7 

&T?s*y F) (Medisorb i0O-L)©jg?KS:Stf^nn*;l/ 
AjgfflE* 5 . asstD^V (L-5*fW y £7^>? F) (Med 
isorb l00-L)Cr>^^^nn*;UASSti^CcMK?ti 
/c 0 ?gfflf« % xT^i/ (Badger #250-2 ) falC§tfrtl 

3.0mm (D^^lTJttJn, SS^fc^OTtf 

0.0012^*^ A O^i^jn-x — 
»J h ?n/c7r> rtt. ft0.0004^5 A<D¥ 

F (ethylene . oxide)T'7B#$*ifc:. SoCD^^^ 

*:r> h £3.0ml (D y >KiSra»S*i^ftde* ( p h= 

7.4) *CC, S^-CS^itr^CM^. Sffl©|gffiK&£ 
■^•^^ F P^-^-*C244nm O^^mM^ Z> C <b«C<fc 

[0 04 0] x=^if yy-v>m- F 2*a?c*T-> F ^ 

THy hZtltdtimXT-lsblt. Roberts. Sc 

hwartz, et al (rC£Z> f Restenosis After Balloon Anq 
ioplasty- A Practical Proliferative Model in Fbrci 
ne Coronary Arteries J (Circulation 82 (6): 2190-22 
00, Dec. 1 990) &L>*Robert S. Schwartz, et al fC«fc 
-5 TRestenosis and the Proportional Neointimal Res" 
ponse to Coronary Artery Injury: Results in a Pore 
ine Model J (3, Am, Coil, Cardiol; 15; 267-74 Feb. 

*5t>TN=i2T£>£) (Dmmmic&mati. zsmttmu 

40 [004 1 ] *IH*Sfl#*CDJB«i*fl:«K:BBJlL/'C±«B 

til] Hltt SBSWecciS^^Jf^isKy 
(L-5^x-r -yPTi/v F) c^)^ — x > ^rtTo 

50 [0 2] B2IJ, IBte«7«:j:S?*tfy^vr>i#y 
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